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(54) HYDROGEN STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To provide a hydrogen storage device 
having improved responsiveness to storage/release 
of hydrogen. 

CONSTITUTION: Since a plate fin 12 provided with a 
corrugated fin 14 in which hydrogen storage alloy 11 
having a particle diameter of 1iam-100^m is filled and 
a passage 13 to heat or cool the plate fin 12 from 
both surfaces of this plate fin 12 are laminated 
alternately upon each other, responsiveness to 
storage/ release of hydrogen is improved, so that a 
device is suitable as a hydrogen supply device, for 
example, as a fuel cell for a hydrogen engine. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydrogen storage equipment characterized by carrying out the laminating of the hydrogen 
storage material restoration room where it comes to fill up a fine-particles-ized hydrogen storage 
material with a particle size of 1 micrometer - 100 micrometers, and the path which warms or cools 
this hydrogen storage material restoration room, and coming to form it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About hydrogen storage equipment, this invention is devised so that storage 

of hydrogen and the responsibility of emission may become good especially. 

[0002] 

[Description of the Prior Art] It is known for many years that a metal will carry out occlusion of the 
hydrogen, and the hydrogen embrittlement in a metallic material happens to eye others. It says that 
store hydrogen under the hydrogen pressure of a certain temperature as storing hydrogen, and a 
metal serves as metal hydride with fixed, balanced hydrogen pressure, emits the hydrogen which it 
stored also in the environment of hydrogen pressure lower than the balanced hydrogen pressure, and 
returns to the metal of a basis here. 

[0003] As a material which was excellent in the hydrogen storage property mentioned above, there 
are LaNiS, FeTi, etc., for example and it is the above LaNiS. In an example, the hydrogen of an 
atmospheric pressure is balanced at a room temperature, hydrogen is stored, and it is LaNi five H2. 
When the metal hydride which became is heated at 100 degrees C, since equilibrium pressure is ten 
atmospheric pressures, the hydrogen gas of ten atmospheric pressures will be emitted. There are a 
magnesium hydride, a lithium hydride, etc. as other hydrogen storage metals. 
[0004] This hydrogen storage material is filled up with the former in the bomb 01 as shown in 
drawing 3 using such a hydrogen storage material, and it is considering as hydrogen storage 
equipment. In addition, in the former, when the content volume of a bomb is 21., for example, it is 
referred to as about 1 L as a fill of a hydrogen storage material. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following problems with the 
hydrogen storage equipment concerning the conventional technique. 

** hydrogen — water, C02, CO, and 02 etc. — absorbing power is lost when an impurity (gas) 
component enters. [ for example, ] 

** While repeating storage or emission of hydrogen, a thing with a magnitude of about l-5mm 
breaks to the magnitude of about 1 micrometer, and the defect in which pulverization is carried out 

is. 

** Although it is necessary to take heat of reaction at the time of storage of hydrogen, and to heat at 
the time of emission, it is difficult to carry out heat transfer to the fine-particles-ized hydrogen 
storage material. 

** For example, if heat transfer does not have early when using for mount, there is a problem that 
responsibility worsens and it cannot use. 

[0006] This invention aims to let storage of hydrogen, and the responsibility of emission offer good 

hydrogen storage equipment in view of the situation described above. 

[0007] 

[Means for Solving the Problem] It is characterized by carrying out the laminating of the hydrogen 
storage material restoration room where it comes to fill up a fine-particles-ized hydrogen storage 
material with a particle size of 1 micrometer - 100 micrometers, and the path which warms or cools 
this hydrogen storage material restoration room, and the configuration of the hydrogen storage 
equipment concerning this invention which attains said purpose coming to form it. 
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[0008] 

[Function] In said configuration, since the path heated or cooled is prepared so that it may face 
across the restoration room filled up with the hydrogen storage material made into the particle size of 
1 micrometer - 100 micrometers, as a result of a heating area's increasing sharply, the responsibility 
at the time of emission is sharply improved at the time of restoration. Moreover, since it is 
considering as the particle size of 1 micrometer - about 100 micrometers from the beginning, it is 
hard to become fine more than this. 
[0009] 

[Example] Hereafter, one suitable example of this invention is explained with reference to a drawing. 

[001 0] some hydrogen storage equipments which drawing 1 requires for this example — it is a cross- 
section schematic diagram. As shown in this drawing, it comes by turns to carry out the laminating 
of the plate fin 12 as a hydrogen storage material restoration room filled up with the hydrogen 
storage material 1 1 which made hydrogen storage equipment 10 the particle size of 1 micrometer - 
100 micrometers, and the path 13 warmed or cooled from a top-face [ of this plate fin 12 ], and 
inferior-surface-of-tongue side. 

[001 1] The above-mentioned plate fin 12 is inherent in the interior in the corrugated fin 14 in this 
example, and is aiming at improvement in transfer of the heat to the hydrogen storage material 1 1 of 
fine particles. Moreover, you may make it make a honeycomb fin or a Taira-like fin inherent as a 
substitute of the corrugated fin 14. Moreover, as the quality of the material, the good thing of heat 
transfers, such as an aluminium alloy, is desirable. 

[0012] Moreover, it is because a pressure will become high at the time of hydrogen restoration and 
hydrogen restoration cannot be performed, if setting to 1-100 micrometers particle size of the 
hydrogen storage material 1 1 with which it is filled up in the plate fin 12 sets to less than 1 
micrometer. Moreover, it is because it may deteriorate still more finely and is not desirable, when 
exceeding 100 micrometers. 

[0013] As for the filling factor at the time of being filled up with the hydrogen storage material 1 1 of 
this powder in the plate fin 12, it is desirable to consider as about 80 capacity % extent. When this is 
stuffed completely, it is for a pressure's becoming high, and hydrogen's stopping entering, and 
securing a hole at the time of hydrogen restoration. 

[0014] In addition, a front face is coated with the perfluoro sulfonic-acid polymer film (for example, 

the "Nafion 117" trade name: Du Pont make) as a particle size of 50 micrometers, degradation 

(grain-izing) is prevented, and you may make it secure a void content to about 80%. 

[001 5] on the other hand ~ the former - setting - a hydrogen nut — H2 O, CO and C02, and 02 etc. 

- although absorbing power had turned into impossible when there was mixing of an impurity, with 

the hydrogen storage equipment which comes to fill up a 1-100-micrometer powdery hydrogen 

storage material in the plate fin 12 like this example, it is permissible to some extent. 

[0016] Next, an example of the fuel cell system using the hydrogen storage equipment 10 concerning 

this example is explained with reference to drawing 2 . 

[0017] Among drawing 2 ,21 are a steam-reforming reactor and the feeding tubing 22 for mixing 
and introducing the methanol and steam used as a raw material is connected. Moreover, the steam- 
reforming reactor 2 1 is equipped with the combustion catalyst room 23 used as a heat source 
required for a reforming reaction. And the piping 24 for supplying the methanol used as the raw 
material of the catalytic reaction at the time of steady operation is connected with the fuel catalyst 
room 23. 

[0018] It is mainly decomposed into hydrogen and a carbon dioxide by the steam-reforming reaction, 
and the methanol and steam which were supplied to the steam-reforming reactor 21 are sent to the 
CO transformer 5 which converts a carbon monoxide to a carbon dioxide. 

[0019] 26 in drawing is a solid-state polyelectrolyte mold fuel cell (henceforth a fuel cell), and has 
the hydrogen pole 27 and the air pole 28. Here, the hydrogen gas converted into a carbon dioxide and 
hydrogen with the above-mentioned CO transformer 25 on the hydrogen pole 27 is introduced, and 
air is introduced through the blower 29 to the air pole 28, and when the air introduced to the 
hydrogen gas introduced on the hydrogen pole 27 and an air pole 28 reacts, it generates electricity. 
[0020] Although the exhaust gas from the hydrogen pole 27 of a fuel cell 26 is introduced into the 
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combustion catalyst room 23 by piping 30, the hydrogen storage equipment 10 mentioned above in 
the middle of this piping 30 is infixed. And except when storing hydrogen, the exhaust gas from the 
hydrogen pole 27 is sent to the combustion catalyst room 23 through the bypass piping 31. In 
addition, the air from a blower 29 is supplied to the combustion catalyst room 23 through the air 
supply tubing 32, and the combustion gas from the combustion catalyst room 23 is discharged from 
the combustion-gas piping 33. 

[0021] Next, the starting approach of the fuel cell system mentioned above is explained. First, 
starting at the time of construction heats a combustion catalyst by supplying the hydrogen from the 
hydrogen storage equipment 1 0 in which hydrogen was stored beforehand to the combustion catalyst 
room 23 through piping 30. And a methanol is gradually supplied through piping 24 in the place 
where the temperature of a combustion catalyst became 500 degrees C or more, and a methanol is 
switched from hydrogen. After the steam-reforming reactor 21 becomes predetermined temperature, 
a raw material methanol and a raw material steam are supplied from the feeding tubing 22 in this 
steam-reforming reactor 21, and a system is stabilized. And hydrogen is stored in hydrogen storage 
equipment 1 0 at the time of low loading or a system stop, it carries out to next starting, and the 
exhaust gas from the hydrogen pole 27 is supplied to the combustion catalyst room 23 through the 
bypass piping 31 at the time of other operations. In operation of this system, since the hydrogen 
storage equipment 1 0 concerning this example was used, that responsibility was improving 
compared with the thing of the conventional bomb format. 
[0022] 

[Effect of the Invention] As explained with the example above, the hydrogen storage equipment of 
this invention uses [ storage of hydrogen and the responsibility of emission improve, for example, ] 
as a fuel cell and a hydrogen feeder of a hydrogen fueled engine and is suitable. 



[Translation done.] 
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DRAWINGS 



[ Drawin g 1] 





[Drawing 3] 



[Drawi n g 2] 
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